Conversion Factors
[Measurements in this report are given in metric units except elevation is given in feet for ease when referring to U.S. Geological Survey topographic maps of the study areas. Conversion factors are provided below]
Introduction
The Great Basin physiographic province is the premier gold mining region in the Nation. Most of the gold currently being produced is from Eocene Carlin-type gold deposits hosted in permeable reactive lower Paleozoic miogeoclinal carbonate rocks. These rocks are exposed in erosional windows through less permeable coeval eugeoclinal siliciclastic rocks of the Roberts Mountains allochthon (Hofstra and Cline, 2000) . The Roberts Mountains allochthon was assembled as a regionally extensive fold and thrust belt during the Early Mississippian Antler and Permian Humboldt orogenies.
Most Carlin-type gold deposits exposed in windows at the surface have been found. Current exploration involves drilling to depths of 1-2 km through adjacent areas of the Roberts Mountains allochthon and through thick Tertiary volcanic successions that cover calcareous host rocks. An improved understanding of the thickness and internal structure of the Roberts Mountains allochthon would benefit natural resource exploration and mineral resource assessment for concealed Carlin-type gold deposits.
Geologic Background
The Roberts Mountains allochthon is composed of complexly deformed, relatively monotonous successions of interbedded shale, chert, and quartzite with minor greenstone and limestone that make it difficult to document stratigraphic and structural relations (for example, see Holm-Denoma and others, 2011; Noble and Finney, 1999) . Fortunately, in the Independence Mountains and Double Mountain area of northern Nevada, we have identified a coherent marker-the thickbedded quartzite of the Middle to Upper Ordovician Valmy Formation (Churkin and Kay, 1967) that is in thrust-fault contact with quartz-poor successions in the Roberts Mountains allochthon ( fig. 1) . Emplacement of the Valmy Formation by thrust faulting is considered to be post-deformation of the underlying quartz-poor successions of the Roberts Mountains allochthon due to the existence of folds that are noncoaxial to each other above and below the fault (Holm-Denoma and others, 2011). These structural and timing relations suggest that the Roberts Mountains allochthon is a composite stratigraphic terrane assembled along the Cordilleran margin during two late Paleozoic contractional orogenies (Antler and Humboldt orogenies) (Ketner, 1977) . Similar relations have been described in the Tuscarora Mountains (Theodore and others, 2004) 
Remote Sensing (ASTER) Quartz Mapping
The ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer) sensor aboard the Earth Observing System Terra satellite acquires multispectral image data, including five bands from the thermal region (8-14 micrometers) of the electromagnetic spectrum. The thermal infrared ASTER data are capable of detecting both hydrothermal hydrous silica and nonhydrous varieties of quartz. Quartz mineral maps of northern Nevada ( fig. 2 ) have been used to identify thick sequences of quartz-rich sedimentary and metamorphic rocks and hydrothermal silicification in carbonate rocks near Carlin-type gold deposits (Rockwell and Hofstra, 2008) .
In the Independence Mountains, the highest quartz indices are from exposures of the eugeoclinal Valmy Formation and miogeoclinal Eureka Quartzite (Rockwell and Hofstra, 2008) . This result (shown as bright red on fig. 2 inset) led us to use remote sensing to locate other exposures of Valmy Formation in areas previously mapped as the Roberts Mountains allochthon (inside white boxes in fig. 2 ; Crafford, 2007) to establish the regional extent of the structure herein referred to as the Valmy thrust sheet.
Valmy Formation is exposed in six additional areas, including Stony-Argenta Points, the Shoshone and Tuscarora Mountains, Double Mountain, Mount Ichabod-Mason Mountain, and Bald-Merritt-Bearpaw Mountains ( fig. 2) . Thus, from the Shoshone Mountains to the Snake River Plain, the unit is exposed discontinuously for >200 km along the strike of the Roberts Mountains allochthon. Detailed mapping in Independence Mountains, Double Mountain, and Bald Mountain; reconnaissance mapping in Shoshone and Tuscarora Mountains, Mount Ichabod and Mason Mountain, and MerrittBearpaw Mountains; and new interpretations of detailed and regional maps in Stony and Argenta Points (Coats, 1987; Ketner, 1992; Ketner and others, 1995; Ramelli and others, 2001; Capps and Noble, 2005) all support our interpretation that Valmy Formation is in thrust-fault contact with deformed units of the Roberts Mountains allochthon.
Exploration for Concealed Gold Deposits
Many of the world-class, Eocene age, Carlin-type gold deposits in Nevada have been discovered in erosional windows through the Roberts Mountains allochthon. Current exploration involves drilling to depths of 1-2 km through adjacent areas of the Roberts Mountains allochthon and through thick Tertiary volcanic successions that cover calcareous host rocks. Consequently, the total thickness of deformed Roberts Mountains allochthon rocks between the structural base of the Valmy thrust sheet and the structural top of the underlying succession of calcareous rocks is of great interest to explorationists. Our estimates, based on a combination of surface (Capps and Noble, 2005; R.C. Capps, written commun., 2010 
Conclusions
ASTER-based quartz maps of northern Nevada helped us locate the Valmy Formation. Detailed geologic mapping of the Valmy Formation and structurally lower units allowed us to recognize structural and stratigraphic discontinuities below the Valmy Formation. Thus, the Valmy Formation is in fault contact with other deformed Ordovician through Devonian units of the Roberts Mountains allochthon along strike for more than 200 km.
Quartzites of the Valmy Formation and its structural base are an essential datum in future exploration for Carlin-type gold deposits because the thicknesses of Roberts Mountains allochthon units below it generally are less than 700 m; thus, subjacent carbonate host rocks may be within reach of drilling. The prominent exposures of the Valmy thrust sheet in areas otherwise covered by volcanic rocks and alluvium may also identify areas where carbonate rocks are accessible by drilling. 
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